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(54) Scan I In© bow adjustment 

(57) A mirror mount (100) adjusts the curvature ol a 
cylindrical mirror (102), typically the wobble correction 
mirror, to adjust the scantine bow of an oplical scanner. 
By adjusting thecurvature of the cylindrical mirror (102) 
in the mirror mcunt, the scanline bows among multiple 
ROS's can be approximately equalized. The mirror 
mount (100) has two fixed abutments (1 16,118) on the 



upper edge ( 124) ol the cylindrical mirror (102) and Iwo 
moveable abutment points (120. 122) along the lower 
edge (1 26) of the mirror (1 02) . The mirror mount (100) 
adjusts the curvature ot the cylindrical mirror (102) ver- 
tically for a horizontal beam to adjust the scanline bow 
lor a single beam and approximately equalize the scan- 
tine bow for multiple beams. 
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mount lor adjusting the curvature of a cyfinoVical 
mirror formed according to the present invention; 
Figure 4 is a cross -sectional back view of the mirror 
mount and cylindrical mirror of Figure 3; 
Figure 5 is a diag ram showing the forces applied to 
ihe mirror by the mirror mount according to the 
present invention; 

Figure 6 is a cross-sectional side view of the vertical 
displacement of the mirror resulting from the mirror 
mount formed according to the present invention; 
and, 

Figure 7 is a graph showing the actual scanline bow 
versus scan distance for multiple beams alter ad- 
justment ot scanline bow by Ihe mirror mount 
lormed according to the present invention. 

(0012] Reference is now made to Figure 3, wherein 
there is illustrated a mirror mount 100 for adjusting the 
curvature of a cylindrical mirror 102 in accordance with 
this Invention. The cylindrical mirror 102 is typically the 
wobble correction mirror in the ROS. A light beam 103 
will strike and be reflected from the cylindrical mirror hor- 
izontally as shown in the Figure. 
[001 3) As shown in the side view of Figure 3 and the 
back view of Figure 4, the mirror mount 100 includes a 
backing plate 1 04 and a bending device 108 positioned 
at a center location of the mirror 102 along the rear sur- 
face lOfi of the mirror 102 behind the mirror and be- 
tween Ihe horizontal ends 110 of the mirror. The mirror 
i3f[exfolysecuredat the horizontal ends 110 to the back- 
ing plate 104 by springs 112 attached to end crossbar 
clamps 11 4. The mirror is secured at the horizontal ends 
to avoid twisting along the long axis of the mirror but is 
capable ol bending along its vertical axis, the amount of 
the bending being adjusted by the bending device along 
the center of the mirror. 

The bending device 106 contacts and holds the mirror 
1 02 preferably using abutments 1 1 6, 1 1 8. 1 20 and 1 22. 
The rear surlace 108 of the mirror 102 has a central hor- 
izontal axis and a central vertical axis which intersect at 
a center point CP of the mirror 102. The two upper abut- 
ments 116 and 116 preferably contact the upper hori- 
zontal edge 124 of the mirror 102, equally spaced from 
the center point CP, on the same side ot the horizontal 
axis bul different sides of the vertical axis on the outer 
edge of the mirror. The two upper abutments 116 and 
116 are connected to the backing plate 104. The two 
upper abutments are fixed In position. 
[0014] The two bwer abutments 120 and 122 prefer- 
ably contact the lower horizontal edge 126 of the mirror 
102, equally 6paced from the center point CP, on the 
same side of the horizontal axis but different sides of the 
vertical axis on the Inner edge of the mirror. The two 
lower abutments are moveable in position. 
[0015] The two upper abutments are on opposite 
sides of the mirror and its horizontal axi3 from the two 
lower abutments. The two upper abutments are spaced 
farther along the edge of the mirror than the lower abut- 



ments which are closer to the center point CP and the 
vertical axis. The four abutments contact the mirror 
aJong the upper horizontal edge and the lower horizontal 
edge. Theabutmenls 116, 118. 120and 120 are prefer- 
s ably made of soft metal such as aluminum to prevent 
the mirror 102 from breaking when force is applied by 
the bending device 106 to adjust the curvature of the 
mirror 102. 

[0016] The backing plale 1 04 is between the bending 
to device 106 and the rear surface 108 of the mirror 102. 
The backing plate extends along the full rear surface of 
the mirror while the bending device is located around a 
center portion of the rear surface of 1 he mirror. The bend- 
ing device is preferably secured to the backing plate and 
f* allows movement of the bending device and the mirror 
relative to the backing plate, 

[0017] "Tie bending device is parallel and abngside 
ihe backing plate. A fixed bar 126 extends from the 
backing plate 104 above the bending device 108. The 

so mirror mount 100 includes a setting screw 130 that Is 
aligned with the vertical axis and the center point CP 
and extends through the fixed bar 129 of the backing 
plate 104 to a moveable cross-bar 132 of the bending 
device. The screw 1 30 is threaded through a threaded 

& section 1 34 of the fixed bar 128 into the cross-bar 1 32. 
A washer 131 can be placed between the screw 130 and 
the fixed bar 128. 

[0018) The cross-bar 132 is connected to lateral pins 
136 and 138 which extend under the mirror 102, The 

30 pins 1 36 and 1 36 are parallel to 1he bottom surface 1 26 
ot the mirror 102. The tower abutment 120 extends form 
the lateral pin 1 36 to contact the lower horizontal edge 
126 of the mirror 102. The tower abutment 122 extends 
form the lateral pin 13B to contact the lower horizontal 

35 edge 1 26 o1 the mirror 1 02. 

[0019] Different angular rotations of the selling screw 
130 cause the cross-bar 132 to move vertically in one 
direction which causes the lateral pins 1 36 and 1 38 to 
move and thus the two lower abutments 1 20 and 122 to 

*o move vertically in the opposite direction to the cross-bar. 
The setting screw and thus the abutments can move In 
both directions, up and down, vertically. 
[0020J As best seen In the force diagram of Figure 5, 
the bending device 106 of the mirror mount is located 

« around a center portion of the mirror 102 (i.e., the area 
near the center point CP). Thus, when the setting screw 
is appropriately adjusted, the bending device 106 ap- 
plies a force through the two moveable lower abutments 
to the bottom edge of the mirror 102. These two abut- 

*> ments serve as load points and are symmetrically locat- 
ed about the vertical axis and because of 1he single set 
screw apply equal force to the mirror. 
[0021] The top edge of the mirror is restrained by the 
two fixed upper abutments 116 and 118 along the outer 

ss edges of the upper edge. These two ebutments serve 
as fulcrums and are symmetrically located about the 
vertical ax.s to apply equal force to the mirror. 
[0022] The moveable load poinls are much closer to 
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the vertical axi6 than the stationary fixed fulcrums. 
[0023] The force applied to the bottom middle edge erf 
the mirror causes the mirror to be bent upward in Ihe 
vertical axis and results In an adjustment ol the curva- 
ture of Ihe mirror 102 due to this bending of Ihe vertical 
axis, as shown in Figure 6. That is, the position of the 
center point CP will move a certain distance vertically 
out ol the plane defined by the horizontal ends of the 
mirror, to create a "bow" or "bend 1 in the mirror 102. Typ- 
ical mirrors 1 02 are capable of easily being adjusted in 
sag by up to 2 mm, depending on the width and ihe 
length of the mirror. However, movements of only a frac- 
tion of a millimeter are sufficient to correct for scanline 
bow problems. 

The bending device 1 05 of the mirror mount 102 prefer- 
ably adjusts the curvature of the last mirror 102 in the 
optical path of a light beam 103. i.e. the wobble correc- 
tion mirror in a raster output scanning system, before 
the light beam impinges on a photoreceptor However, 
the present invention can be used with any mirror in the 
optical system. 

The setting screw is preferably adjusted by a user after 
first determining the amount of scanline bow in an opti- 
cal system. This can be done by first allowing a light 
beam to reflect from the mirror and scan onto a meas- 
uring system In place of the photoreceptor in the actual 
ROS system.. The scanline bow can then be determined 
and measured as is well-known in the arl. The setting 
screw is then appropriately adjusted using the above de- 
scribed method and apparatus to correct for the scanline 
bow. The light beam is then reflected from the mirror and 
scanned across the photoreceptor with the compensat- 
ed scanline bow introduced into the mirror. Again, the 
scanline bow is determined and measured. II necessary, 
the setling screw Is then again adjusted until the scan- 
line bowls substantially eliminated. This process is re- 
peated for each of the beams in the multiple beam raster 
output scanning system. Other methods of determining 
the scanline bow are also within the scope of this inven- 
tion. 

Thus, scanline bow can be corrected by introducing a 
compensating scanline bow within the mirror 102 of the 
raster output scanning system using the above-de- 
scribed apparatus and method. As shown in the graph 
of Figure 7, the actual scanline bows of a beam (for var- 
ious amounts of adjustment) remain parabolic and 
closely malched over the entire scanline after adjust- 
ment o1 scanline bow by the mirror mount formed ac- 
cording to the present invention. The invention of the 
present application approximately equalizes scanline 
bow for multiple beams from multiple ROS's with each 
individual ROS producing a single beam. The tour abut- 
ments maybe hemispherical or toroidal in shape to help 
avoid stress on the edge surfaces of the mirror. 
[0024] The mirror mount 100 and the various ele- 
ments of the backing plate 104 and the bending device 
t06 should be made of the same material as the mirror 
102 or material having Ihe same thermal expansion co- 
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efficient to avoid thermal drift of the mirror orientation 
and the resulting sfight misalignment of the light beam. 



5 Claims 



A mirror mount (100) for a mirror for adjusting the 
curvature of a mirror (102) to adjust the scanline 
bow in an optical scanning system, comprising 

a backing plate ( 1 04) located behind a rear sur- 
face (10B) of said mirror, said backing plate 
having two fixed abutments (116. 118) for con- 
tacting the upper horizontal surface (124) of 
said mirror (102), and 

a bending device (132.1 36,1 3B) connected to 
said backing plaie, said bending device having 
two moveable abutments (1 20,122) for contact- 
ing the lower horizontal surface (126) ol said 
mirror (102), and adjustment means (130) lor 
moving said two moveable abutments 
( 1 20, 1 22) to adjust the curvature ol said mirror. 

A mirror mount according to claim 1, wherein said 
adjustment means include a screw (130) extending 
through a portion of said backing plate (12B) and 
into said bending device (132). 

A mirror mount according to claim 1 or 2, wherein 
said two fixed abutments (116,118) are located far- 
ther from a vertical axis of said mirror (102) than 
said two moveable abulments (120,122). 

A mirror mount according to any one of the preced- 
ing claims, wherein said bending device (132) ex- 
tends along a central ponton of said rear surface 
(lOB)ofsaid mirror (102). 

A mirror mount according to any one ot the preced- 
ing claims, wherein the scanline bows ot multiple 
beams from multiple optical scanning systems are 
adjusted to approximately equalize said scanline 
bows. 

A mirror mount according to any one of the preced- 
ing claims, wherein said mirror (102) is a wobble 
correction mirror. 
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